Hybrid mesh for sports hernia repair by Edelman, David
Baptist Health South Florida
Scholarly Commons @ Baptist Health South Florida
All Publications
2017
Hybrid mesh for sports hernia repair
David Edelman
Baptist Health South Florida; Center for Robotic Surgery, dedelmanmd@aol.com
Follow this and additional works at: https://scholarlycommons.baptisthealth.net/se-all-publications
This Article -- Open Access is brought to you for free and open access by Scholarly Commons @ Baptist Health South Florida. It has been accepted for
inclusion in All Publications by an authorized administrator of Scholarly Commons @ Baptist Health South Florida. For more information, please
contact Carrief@baptisthealth.net.
Citation
Mini-invasive Surgery (2017) 1:31-4
   © 2017 OAE Publishing Inc.  www.oaepublish.com 31
Hybrid mesh for sports hernia repair
David S. Edelman
Baptist Health, Doctors Hospital, Miami, FL 33173, USA.
Correspondence to: Dr. David S. Edelman, Baptist Health, Doctors Hospital, 6401 SW 87th Avenue, Suite 105, Miami, FL 33173, USA. E-mail: 
etssurgeon@sweatstop.com
How to cite this article: Edelman DS. Hybrid mesh for sports hernia repair. Mini-invasive Surg 2017;1:31-4. 
Quick Response Code:
Original Article
This is an open access article licensed under the terms of Creative Commons Attribution 4.0 International 
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, 
and reproduction in any medium, as long as the original author is credited and the new creations are licensed under the 
identical terms.
For reprints contact: service@oaepublish.com
Open Access
Edelman. Mini-invasive Surg 2017;1:31-4 Mini-invasive Surgery 
www.misjournal.net
Aim: Mesh is commonly utilized in the laparoscopic repair of sports hernias. A hybrid mesh 
was recently released containing a single light weight layer of macroporous, polypropylene 
mesh between layers of biologic mesh. Having an extensive experience with laparoscopic and 
sports hernia repairs, a small sample of hybrid mesh was trialed. Methods: From April 2015 
to August 2016, 16 male patients with sports hernias were consented for hybrid mesh repair. 
A prospective data base was developed and patients were followed at 1 week, 4 weeks and 4 
months after surgery. Results: Ages ranged from 18 years to 43 years (average 22.9 years). 
Operative times ranged from 25 min to 75 min (average 42.5 min). All were athletes playing 
basketball, soccer, baseball, football and track. There were no operative problems. Two patients 
developed post-operative seromas requiring radiologic drainage. All patients completed a post-
operative therapy program and all have returned to their sport without problems. Conclusion: 
There is not one type of mesh repair that has been proven to be the most effective treatment 
for sports hernias. Continued follow up as well as a more structured study will be necessary 
to prove if hybrid mesh has long term effectiveness for the laparoscopic treatment of sports 













Dr. David S. Edelman, a Board Certified General Surgeon and Fellow in the American College of Surgeons, established 
the Laparoscopic Surgery Center in 1991. He has performed thousands of operations using micro-endoscopic techniques. 
He has lectured extensively around the world, published numerous articles in well recognized peer-reviewed journals 
and authored many chapters in Laparoscopic Surgical texts. Dr. Edelman has been recognized as one of America’s Top 
Surgeons. His center is located at 6401 SW 87th Avenue, Suite 105, Miami, Florida 33173.
INTRODUCTION
Sports hernia or Gilmore’s groin was described in 1966 
by Cabot and popularized in the 1980s by Gilmore.[1] 
Gilmore noted a dilated internal ring in soccer players 
who did not clinically have an inguinal hernia. Other 
pathologic findings were noted in these athletes 
including torn conjoined tendons, torn external oblique 
aponeurosis and chronic osteits pubis that did not 
improve with conservative treatment. It was not until 
1992 that the term “sports hernia”[2] or “sportsman 
hernia” was introduced to define a tear in the posterior 
inguinal floor or transversalis fascia. Most physicians 
describe a lack of physical findings in the athlete’s 
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groin and were not able to demonstrate a definite 
inguinal hernia on exam. Surgery to repair these 
hernias has been popularized in the United States by 
Dr. William C. Meyers.
Many approaches to the treatment of this condition 
have been described in the literature and not one 
approach has been studied to be superior to any other. 
The laparoscopic approach to repair inguinal hernias 
has been demonstrated to be safe and effective. 
Using mesh or a synthetic prosthesis is commonplace. 
Despite the availability of different types of mesh, 
no one mesh has yet to be proven applicable to all 
patients or hernia repairs. Biologic mesh is designed 
to leave behind a minimal amount of foreign material 
and reduce the inflammatory response associated with 
polypropylene mesh. This has theoretical advantages 
for the athlete. Biologic mesh has been shown to be a 
safe and effective alternative to polypropylene mesh.[3] 
However, studies on incisional hernias using biologic 
mesh have found late recurrences and this fact has 
led to incorporating an ultra-lightweight polypropylene 
mesh into the biologic mesh matrix.[4] Selecting the most 
appropriate mesh to repair and reinforce a hernia while 
minimizing the failure rate but optimizing the return 
of the athlete to their sport is mandatory. In 2014, a 
hybrid mesh was released having a 6 layers of porcine 
small intestine sub mucosa covering a lightweight, 
macroporous, polypropylene mesh (Zenapro, COOK 
Surgical). This mesh was the basis of this study.
METHODS
Patients were seen and examined because of a 
suspected sports hernia. All patients had an magnetic 
resonance imaging (MRI) showing signs of a rectus 
abdominis injury or chronic osteitis pubis that persisted 
after a trial of conservative therapy including rest, 
non-steroidal anti-inflammatory medication (NSAIDs) 
and physical therapy. Proper informed consent was 
obtained on all patients. Surgery was performed on an 
outpatient basis. Patients were seen 7 days to 10 days 
after surgery and started on a rigid physical therapy 
program over 4 weeks. They were seen at again at 4 
weeks post-op before being released to full contact. 
The athletes were seen for a final visit at 4 months 
after surgery.
A modified, double incision, total extra-peritoneal 
(TEP) hernia repair was performed. Patients were 
placed supine on the operating room table under a 
general endotracheal anesthesia. Five mL of 0.5% 
bupivacaine at each of the 2 skin incisions. Ten mL 
of bupivacaine was injected into the pre-peritoneal 
space at the completion of the procedure. A balloon 
cannula was used at the umbilicus to create a space 
for surgery down to the pubis in the pre-peritoneum. 
Stay sutures of 0 Vicril were placed in the fascia to hold 
a 12 mm Hasson cannula in place for the 0 degree 
laparoscope.  Insufflation of carbon dioxide gas at a 
12 mmHg pressure was used for the surgery. A single, 
5 mm cannula was placed in the midline, 6 cm below 
the umbilicus. A flat dissector was used at the 5 mm 
portal to dissect out the cord structures away from 
the pubis exposing the epigastric vessels, iliopubic 
tract and both inguinal areas looking for pathology. 
Once the dissection was complete, a 10 cm × 15 cm 
hybrid mesh was opened on the operative field and 
moistened in 20 mL of bupivacaine prior to rolling it up 
and introducing it into the pre-peritoneal space. The flat 
dissector was used to position the mesh over the cord 
structures to the lateral edge of the balloon dissection 
and past the midline under the pubis. Four absorbable 
tacks were used to hold the mesh in place - superior 
medial, superior lateral, midline pubis and inferior into 
the lacunar ligament near the femoral canal. Five mL 
of fibrin sealant was then sprayed on both sides of 
the mesh. The remaining bupivacaine was injected 
into the pre-peritoneal space before removing all of 
the CO2 gas. The umbilical fascia was closed with a 0 
Vicril suture and both skin incisions were closed with a 
subcuticular, 4-0 monocryl suture followed by skin glue.
RESULTS
From April 2015 to August 2016, 16 male athletes 
with a diagnosis of a sports hernia were consented for 
hybrid mesh repair. Their ages ranged from 18 years to 
43 years with an average age of 22.9 years. Operative 
times ranged from 25 min to 75 min with an average of 
42.5 min. The athletes played sports including: soccer 
(5), basketball (3), track (3), football (2), baseball (1), 
weight lifting (1) and ultimate frisbee (1). There were 
no operative complications. Two patients (soccer) 
developed seromas overlying the urinary bladder 
causing intense pressure. Interventional radiology was 
consulted for drainage of these sterile fluid collections 
2 weeks after surgery. All patients completed a post-
operative therapy program and all have returned to 
their sport without problems. 
DISCUSSION
Sports hernia involves a set of injuries in the abdominal 
wall and pelvis causing a weakness of the posterior 
inguinal wall. It is a chronic, activity related groin pain 
that is worsened by turning or twisting movements. 
Athletes can usually play through the pain but by the 
day following the activity, there is pain in the groin on 
the affected side. Rest is beneficial but resumption 
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of the activity causes the pain to recur. Athletes will 
commonly describe that pain occurs while running 
and then attempting to move quickly in an opposite 
direction. They may find it difficult to go from a 
stationary position and initiate a running motion.
The physical exam is frequently not helpful in the 
work up of groin pain, but certain subtle findings on 
the exam of an injured athlete are important. Adductor 
tightness and pain at the inferior pubic insertion is 
not uncommon when the adductor longus tendon 
is involved in the injury. Rectus abdominis injury 
can elicit tenderness on the anterior pubic bone but 
generalized osteitis pubis will also cause tenderness 
to palpation in that area. With the athlete standing, 
palpation of the posterior pubic area and posterior 
inguinal floor can find cause pain or alternatively, a 
laxity of the posterior inguinal floor is appreciated. 
I will have the athlete lay supine on my exam table 
while placing my index finger into the external ring 
while having the athlete do a bilateral straight leg 
raise while their arms are lifted to the ceiling. I find 
that the same laxity or pain in the inguinal floor is 
a reproducible physical finding on patients with a 
“sports hernia”.
An ultrasound can demonstrate a classic inguinal 
hernia and is an adequate study to go forward with 
surgical treatment. An MRI is commonly obtained to 
look at the pelvis and hip for musculo-skeletal injuries 
that might benefit from orthopedic consultation.
Sports hernia can be managed either non-operatively 
or operatively. Non-operative management consists 
of a combination of rest, NSAIDs, corticosteroid 
injections or platelet derived plasma injections, all 
followed by physical therapy. Athletes can return to 
sports in 3-4 weeks if they are pain free. However, if 
after 6-12 weeks they are not pain-free, repeat MRI 
and operative intervention should be considered.
The operative management of sports hernias involve 
the re-inforcement of the posterior abdominal wall 
using suture as described by Meyers et al.[5] or 
Minnich et al.,[6] which consists of modifications of 
the classic Bassini hernia repair. Alternatively, a 
laparoscopic repair as described by Paajanen et al.[7] 
or Edelman and Selesnick[8] involves mesh placed 
behind the inguinal floor in the pre-peritoneal space. 
Mesh is commonly used in the laparoscopic repair of 
inguinal hernias and sports hernias.[9] Fixing the mesh 
with absorbable tacks or fibrin sealant is encouraged. 
Presently, polypropylene is the most commonly used 
prosthetic. In 2006, the laparoscopic treatment of 
sports hernia using porcine submucosa, biologic mesh 
was published demonstrating excellent results.[8] The 
ideal material, mesh or suture, for hernia repair should 
be inexpensive to produce, easy to use, promote host 
tissue ingrowth, result in a healed repair with equal 
strength to normal tissue over extended periods of 
time, provide resistance to infection, elicit little or 
no inflammatory response and inhibit adhesion or 
fistula formation. Surgisis was initially used as a graft 
material for arteries, veins, ligaments, dura, urinary 
bladders and wound coverage. It has also been 
shown to be effective in the repair of abdominal wall 
hernias. Biologic mesh, like porcine submucosa, acts 
as a scaffold for host tissue collagen to re-populate 
the injured area with excellent revascularization.[10] 
However, over time, there has been a question of the 
long term durability and strength with biologic mesh.[4] 
Hybrid mesh was released in 2014 to meet the unmet 
need of a predecessor mesh for optimizing hernia 
repair. By adding a very lightweight polypropylene 
mesh to a few layers of a biologic collagen matrix, it 
is hoped that a beneficial host response will result in 
an optimal repair.[11] This initial study on a select group 
of patients suggests the benefits are excellent and 
supports continued investigation into the use of hybrid 
mesh for abdominal wall repair and re-inforcement.
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